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(57) Abstract 

A method of retrieving a ligand 
compound for biopolyraers from a 
three-dimensional structure database which 
comprises (i) the first step of preparing 
the hydrogen bondability category number, 
information for calculating molecular force 
fields and information for preparing con- 
formations as regards the three-dimensional 
coordinates of at least two trial compounds, 
(ii) the second step of preparing the 
physicochemical information about the 
ligand-binding region and dummy atoms 
from the three-dimensional coordinates 
of a biopolymer, (iii) the third step of 
docking the biopolymer with one of the trial 
compounds while changing the conformation 
of the trial compound while changing the 
conformation of the trial coumpound to 
prepare a composite structure, estimating the 
interaction between the biopolymer and the 
trial coumpound for effecting optimization, 
and repeating these procedures to search for 
the most stable structure of the composite, 
(iv) the fourth step of making a judgment on 
whether or not the trial compound should be 
chosen as candidate for the ligand compound 
on the basis of the value of the energy of 
interaction between the biopolymer and the 
trial compound in the most stable composite 
structure searched in the third step, and (v) 
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the fifth step of repeating the procedures of both the third and forth steps as regards all the trial compounds. 
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©#^rtx*;U*-£JfffiLrt:*£\ tfcfl-f-rt.-x*^-^ 1 0 OKcal/mol JK± 
£ttofcEJffi*&*"*" * - Ll^o -tK© s 2 1 *T©*t- 7 7° 

T»^nfcB3Jffi*W^*KWk^©7K*^tt^^D^©^<!:**^*^ 

^i:f#^X.5 (S2 2) o ClOX-r y Kabsh ©Jft/jMl£fe (Kabsh, I., 

ActaCryst., A32, 1976, p. 922; Kabsh, I., Acta Cry st. . A34, 1978, p. 827) 

* 

*fe^tt«S^© Effi i * ^ ^ & < * - i "1*6 K ^ * • 

i*;i/^-©fn) . s^^b^%i©7Xm^M^^o^T©^W^^^- 

(S2 3) o ^^^<t^{b^#)©7K^^M^i©^^ffl 

5^ffii*^-E inter ii> f*fT<b^+©«-.^kicftfcfi^=^7c*&^© 

fe^£1t$g©7 r >7^7-^xffi5fEffl^wM^-G vdw GO Sc;#S*BS^ 
i*;l/^-G elc (k) ^^T,£IW (55+. Q k li^k©«^^-T) 

Ejnter = Z{Gvdw(k) +Gelc(k).q K } 
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^{^ox^ai-rsci^T^So mii^ E intra lumu.m^m^titzii 

^©ttfft&^-r ££fc£^u i;*i&£^u 7 l2*^^;tt£[a&K#"3" 
.5#x>->i';^©ftfB (*ai;tift*«fi£-r* 4o©n^©iiH^^7©&u : K*f 

1 J 

Eintra= I I V n / 2 (1 + COsCnO" Y)> 

Dihedrals n <■ 

+ 1 (Aij/Rij 12 -Bij/Rij 6 )+ KqiQj/eRij) 

i<j kj 

£«JK±£ttofci*mfc£&©E&*l&**'S (S2 4) o Witfx ±lB®i* 
;U^-©fn*^^4 100^^ t)10kcal/mol ELbttt o fcfiaSl*l»*-r S - 

£ u^o *©8u s 2 4 Tfife**titt^ofei2Jffi*W-*"*tttf<fc^©**S'&. 

&SB#©*ii*S«'ffc-f * (S 2 5) o *ig«a['fkff»*fT^ltmb'&' ! tel©*^ 
0J*li. j^t©^; : 

E + + , =E- + +E. + „ n + Whb • Nhb • Chb 
total inter intra 

C^4« N E i nt e r S0CE intra ,i ^©ifcn'*0> Whb Nhb (iTk^fe 

£■©#. RtfChb ttl#©7K«ife^^«t*3c^fl:i*^- (flflx-tf. 2.5 kcal 
/mol) **-n ^S»aj*na^i*^-E total *<*/h£tf*J:7K. Powell 
& (Press, W. H. , Flannery, B. P. . Teukolsky, S. A. , Vitterling, W. T. , / 
Numerical Recipes in C, ' Cambridge University Press, Cambridge, 1989)^^ 
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L tz A D A Mtt«=#7G -r - 9 ^ - X K XtS £ ti T t ^-5 fifiSsS K X 0 
ig£ii-Tti$mb^l©KM£JI&£J&3-fr (S2 6) . £i£LfcE£&@ICJ!a&© 
S27-S2 9©x^ y ^^^0^0 ^ttfaKti. ^il^i^M^ii 

(S2 7) . S 2 7T«tii$n/c^raS^^TWU^-<i:^rti^;U^- 

tofn^-^^i^ofcf^mb^oE^^^-rs (S2 8) o *©&. 

(S2 9) \ S 2 9ST07f y^TibtlfciTO^-^m^Ol^ 
K-TS (S 3 0) 0 

•^■fHfflll^fflx^^^-S^^rti + ^^-liS 2 3 £EH3Ji©2fftTj*aj 

/:> ±ta©i^^4 ; '-©fno±PI€<i: LTJi, #^4 100* 9 10kcal/mol *<# 
^fb£^©Si£MiW#t>tt£o f*mb£^#^©lti£©:M'rbliS 2 5©x^ 

±SEO«t 9^4M^iK^iO K-y*>?*gtfP(;U gib Kv + >^ 
D/7AADAM (PCT WO93/20525; Yamada, M. and Itai, A., Chem. 

Pharm. Bull., 41, 1993, p. 1200; Yamada, M. and Itai, A., Chem. Pharm. 
Bull., 41, 1993, p. 1203; Yamada Mizutani, M. , Tomioka, N. , and Itai, A., 

J. Mol. Biol., 243, 1994, pp. 310-326)*JB^T*t r> - t # £ 0 

s 3 o x^^ntzm^o^^m^^^z^wM^twn<t^t(7)^ 

KKM^tti LTg«tS*Sfr$fl^tS (S3 1) „ ^HfflH^i* 
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^01, r^TOttfHb^ttfcSftLfcfrSfrfcilHlSL (S3 2) , -t^XCDU 
ftit&'fo&MtRL'C^tH^iii&lzliS 1 OO^f y/i:MotS 1 0~S 3 1 © 
XX y ?°£|&t)ilU ^HRL/c^CliS 3 3 ©Xx y ^dt-o 

S 3 1 T^UR $ tl ti U # > KGSfitfl^tt © * £ J: *> WMtt "J # > K«Hb^ 

tt^©«t>&*£fr-5 (S33) 0 -oa*)ii**:5fea:oT^ i )ff>vmm4t& 

7 >x;U9-;UXffli:ftffl©ft*<^-7-41 0 0*/c*3 - 8kcal/mol 

0* u< ii3jLu±^^-rsct^s^ u^o ^»t>ff-s©a«-ifi:«-c 

***< N 08*. if 2 (M@&±, 0* L < ii2 o~4 (M@©$Sffi£i§:£-r£:: <t#T' 

$#frtt!5:**tti:M©gfift£W-r4frXM:£ < © ^ -r n Jfiii^ * W"T * K 
ttx #fg^©=t Li^Jfi&filKftoT. S 9©xx v^TtSmb^f::^ 

-r*fflffg£A*Lfc&. a^k^©«|5^«ife»wO^TS 1 3~S 2 

mb^te*©*^g^te^xnjjgi^<fc ©»<£-£, Sc//; -^^K^StM-g-^ 
JSLI§tt^|it^b^^©**S^tt^xp^ii-3^T©1f«*«#-rSo K 
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^5 -©T-iTK^tfe^tt^-rn^t ©&-&■** S 1 20Xfy^M^n4 

3*tEH«©a^*^e»»<o -©*£3k SWrt 5a^t&^E*oft*« U 5 - 

(±ia^j**Pre-Pruning : P Pifci: • PPfeji. 
&©£#flE&K*J^T t>>F5Jt&T&.5 il^iSl^twSo'OTO-So w©P P&£ 

yt KnlStt«7C»* TDHFRJ ts£-?o ) ©M^JffitRt LT> 7° 

h h ^©-^^©^M^^bW^nSlfi^ffi^^o DHFR-1 

»-NADP+©=7Cffi^i*©^«i&^S^#. »NADP + fl^OHTM 

fiS^ltrffi©— TcS^c^ffiS^^lniLfco -©RU Mi:SI<DHFRi:i 
-&l/T-fls3*W»wfife*T*tto 2ffl©7K$H 1 Etfl'©£T©zK4!WiN BUlS©— TCH 
^flc©[g^ffiai^e.Bfe*L^o L /i^ o /; 2 l@07jc^f ® 9 ^ ©-o li, 
DHFR© 2 1ft© HJ 7° h 7 r 2 6tt©7^'<74 i >Sl^ ffe©— ote 

1 1 4ft©u-Y •> 1 1 6{&© h U* — >{^7K#^ / a LTl^So 

^{t^iCr-^^-xiLT^ ft 110, OOOffil©^©^- ^*^-tf The 
Available Chemicals Directory (ACD-3D ^ MDL *t) Jjaf-^KrXi: 
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ikfcmft? mm) t^m^m^-^^-om^^-Ri oo*^o-7Kcai 

> h h U+.-b- h iil-^h KuUKtlis HJ^Tt SjK-£&©*!lRC J: 04- El 
©SSfrfrfcttRfcttSftTt^fcrt^ MJ > 'h^'J -Mil) KfSfflNfc^&i LTI 

^I£±©*ij/B^tg& 

^KShrs y ^>-K-fb^«»*EflE©aaK j &#iaitL<£*<^Mi^raT<fe3^-r5c t 
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ft # © |g ffl 

(1) 2flJK±©t^ffc£&©H&7GM«KttU TK^^tt^x^U ^ 

(iii) »lXgTffiKLfcl^^ttOH^^IIIC*f-rS7K^fe^tt*-r=/ 'J - 

M^T- £ Kfrffc^ft i © F<3 © fBSfPffi * If ffi L . fltafeftja^-r 5 :i K =t *> bu 
Etr£(*©ft3eJ£«at£#Se-r5S&3Xg ; 

(iv) ^ 3 IlT^f L tL-B&ffiSL&Vtfti&K *? # * i IWrffc'&te t<Dft 

(v) -T^T ©tt^k^«&lco^T* 3 IlisJ:^ 4 Ii^i 0 5 Ii 
2. ±IBm3Xg^T©Xg : 

(2) ttfr<fc^©EJffi*^ffiWKg£fl:S-£<J:*<e>N Buia©^* J -^^©S^iBU 

(3) XSbTft'&nfcTK^te^tl^tEffifeKN t^fc£4&+©7K*j££"tt^-7-n 



• - 

PCT/JP95/02219 

3 . ±f£m 3 XgtfJBTFoXfl : 

(1) &wnfr**<n7m&&&t&&®7mi£&<ote^£te OfcS'vf nHHP©& 

(2) K^fc^tt©M**tttoK£ i ffc*-£tfa < £N B(Jf£©^^ -JgC-FIH©KlSi£1& 

i£©7K#^t4^^a^r^©sgsi^Jtu-r5c t(c«k $Lwmfr^-wmk 

c ; 

(5) |^ffc^&©EJ&*36ttWK&fl;3 |1jlB©^i -^^©SgSttBU 
SB© TKSSJS^tt^ t- a f?fl © SgSfc* Jfctfc*- * - <t K <k <0 > ^ - SWT-ffc 

(6) IletUbft fc7K3R*S^S; £ EM K . ttfTfl^fc + © 7jc^^tt^ r- n 
m^-tPi -JBS-?-i:©*HEM#»wS-^^T, ttfr<fc£%©£isr^©ffi«££#iti 

£#ti\ »*©|5H*l^iwElfc©^rft« 
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4. ±K*3Xg*<En r <DXg: 

(2) S^ft#tt©Effi*£ffiWK£{fcStftta<^ huE©^ s -^^©JEgSSilu 

T> ^rtx^;U4 i -©JSt^tT'fb^©@2M ; £-l^*"rSXgc ; 

(4) xgc-ci^*$n^:^ofci2^ic> n,mt&'to x3 pv>7£m&'k'&^7-um i f-t 

lid ; 

(6) XgeTf§£ftfc«£{**i£fcK, S^fc^©#*^l££te&#©E&*3& 
&S*T*rfcttt*£f*#ife£#*Xgf ; Xtf 

(7) Iff Tft&ttfctl^flMtiifr^ wmfc^^^^rtx^^^-R^ 

Wmfr* - Wrttt&tfo © a^lSlfflSflUB xtw^'-©H ^tl£#*3ti£ £ fife* L „ 
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